A systematic study is performed on radio properties of H 2 O megamaser host Seyfert 2 galaxies, through multi-band radio continuum observations (at 11 cm, 6.0 cm, 3.6 cm, 2.0 cm and 1.3 cm) with the Effelsberg 100-m radio telescope within a total time duration of four days. For comparison, a control Seyfert 2 galaxy sample without detected maser emission was also observed. Spectral indices were determined for those sources for which measurements exist at two adjacent bands assuming a power-law dependence S ν ∝ ν −α , where S is the flux density and ν is the frequency. Comparisons of the radio continuum properties between megamaser and non-masing Seyfert 2s show no difference in spectral indices. However, a difference in radio luminosity is statistically significant, i.e. the maser galaxies tend to have higher radio luminosities by a factor of 2 to 3 than the non-masing ones, commonly reaching values above a critical threshold of 10 29 erg s −1 Hz −1 . This result confirms an earlier conclusion by Zhang et al. (2012) , but is based on superior data with respect to the time interval within which the data were obtained, with respect to the observational facility (only one telescope used), the number of frequency bands.
Potentially required "seed" photons for the maser medium aligned with the nucleus or associated with a nuclear jet may be provided by radio emission from the nucleus or jet, which would then be amplified by the maser medium, leading to strong detectable H2O profiles. On the other side, the isotropic luminosity of the nuclear radio continuum is believed to be an indicator of AGN power (Giuricin et al. 1990; Diamond-Stanic et al. 2009 ). Thus we expect some kind of correlation between the isotropic luminosities of megamasers and the nuclear radio emission.
This was firstly investigated by Zhang et al. (2012) . Based on collected data at 20 cm and 6.0 cm, they have proposed that maser host galaxies have higher nuclear radio continuum luminosities, exceeding those of a comparison sample by factors of order 5. Therefore nuclear radio luminosity was suggested to be a suitable indicator to guide future AGN maser searches. However, the uncertainties of that analysis are still quite high. For both maser galaxies and non-masing galaxies, measured radio data commonly come from different telescopes. Even if data could be taken from the same telescope, measurements were normally performed at different epochs. In addition, there are just a few data at other radio bands for maser host galaxies, e.g., 3.6 cm, 2.0 cm. So a presentation of a more complete dataset is urgently needed. While an interferometric study would be a better choice, systematic studies of the lower resolution radio continuum with single-dish telescopes are still worthwhile, because they are not affected by missing flux and can guide future megamaser surveys. Thus we conducted systematic Effelsberg multi-band observations toward the H2O megamaser host galaxies and a control galaxy sample devoid of detected maser emission.
THE SAMPLE
As mentioned above, most maser host galaxies are Seyfert 2s or LINERs. Thus Seyfert 2 galaxies from the megamaser sample and a control sample are chosen to be our targets. Among 85 published H2O maser galaxies, there are 49 Seyfert 2 sources. For the control Seyfert galaxy sample, we consider a complete sample consisting of 89 relatively nearby Seyfert galaxies compiled by Diamond-Stanic et al. (2009) , which was drawn from the revised Shapley-Ames (RSA) catalog that selects galaxies having BT < 13.31 mag (Maiolino & Rieke 1995; Ho et al. 1997) . This control Seyfert sample is unique, in that it has been searched for H2O maser emission. 54 of the 89 galaxies are Sy2s, which provide a good comparison sample (see details in Zhang et al. 2012) . Among both the megamaser (49 sources) and the nonmaser (54 sources) Seyfert 2 sample, 35 masers and 25 non-masing sources with Declination > -20 degrees were observed with the Effelsberg telescope. All 35 maser sources are AGN-related and 15 of them are possibly disk-masers Kuo et al. 2011; Pesce et al. 2016) .
OBSERVATION AND DATA REDUCTION
The multi-band radio continuum (11 cm, 6.0 cm, 3.6 cm, 2.0 cm and 1.3 cm) observations were performed on 18 to 21 January, 2014, with the Effelsberg 100-m radio telescope of the Max-Planck-Institut für Radioastronomie (MPIfR), using secondary focus heterodyne receivers. All of the flux measurements were done in cross-scan mode, where the antenna beam pattern was driven repeatedly in azimuth and elevation over the source position, switching between our targets and calibrators. Our targets were observed one by one and each source was observed in all bands within one hour, with a typical total interval time of ∼ 40 minutes.
The calibration for each wavelength was obtained with the following procedure. First, baseline subtraction and Gaussian profile fitting were performed to each individual sub-scan. The amplitude of the profile provides an estimate of the source's flux density expressed in units of antenna temperature (K), divided by the signal from the noise diode. Then the Gaussian amplitude, offset and half power beam width (HPBW) of the sub-scans were independently averaged in each driving direction. The typical pointing error for the Effelsberg radio telescope is ∼ 2 arcseconds, which will result in a flux density underestimation of ∼2%. However, this can be corrected by pointing correction which assumes a two dimensional Gaussian intensity profile. Subsequently, the pointing-error corrected amplitudes from both scanning directions were averaged together, providing a single flux density measurement per scan. After this, an opacity correction was made for each scan deduced from the obtained system temperature (Tsys). Next the systematic elevationdependent gain variations were corrected by a polynomial function derived from non-variable calibrator sources (e.g., 3C48, 3C286, 3C295 and 3C138). Then the time-dependent gain fluctuations, which are mainly caused by changing weather conditions, were corrected by a gain-time transfer function obtained from measurements of several secondary calibrators. Finally the measured antenna temperatures (in K) of each source were converted to flux densities (in Jy), by using primary calibrator measurements (e.g. Baars et al. 1977; Ott et al. 1994) . The final flux density uncertainty is composed of the statistical errors from the Gaussian fit, the weighted average over the sub-scans, the gain and timedependent corrections, and a contribution from the residual scatter seen in the primary and secondary calibrator measurements, which characterizes uncorrected residual effects. The relative error seldom reaches up to 10% for target sources and 2% for calibrators. Figure 1 shows one example characterizing our sample of observed sources.The profiles of cross-scans of other sources are shown in the Appendix.
The above described cross-scan data calibration technique is well established and allows for high precision flux density determination(e.g. Kraus et al. 2003; Fuhrmann et al. 2008 ).
ANALYSIS AND DISCUSSION

Comparison of radio luminosities of H2O
maser and non-masing galaxies
Among the 35 H2O megamaser Seyfert 2 galaxies, 24 sources (∼ 68.6%) are detected at 11 cm, 25 sources (∼ 71.4%)at 6.0 cm, 21 sources (60%) at 3.6 cm, 10 sources (∼ 28.6%) at 2.0 cm and 2 (∼ 5.7%) at 1.3 cm. Among the 25 nonmasing Seyfert 2s, 16 sources (64.0%) are detected at 11 cm, 17 sources (68%) at 6.0 cm, 11 sources (44.0%) at 3.6 cm, and 4 sources (16.0%) at 2.0 cm while no sources at 1.3 cm have been measured with signal-to-noise ratios larger than three (for details, please refer to Tables 4 and 5, upper limits are given for the flux density of those undetected sources). The corresponding luminosity of each individual source at each band, assuming here and elsewhere isotropic emission, are calculated by
where D is the distance of a source and Sν is the flux density. Assuming H0 = 70 km s −1 Mpc −1 , ΩM = 0.270 and Ωvac = 0.730 (e.g., Spergel et al. 2003) , the distance is calculated with Cosmology Calculator I provided by the NASA Extragalactic Database (Wright 2006) . The mean luminosities at each band on logarithmic scales (hereafter log L11cm, log L6.0cm, log L3.6cm and log L2.0cm; these are given in units of erg·s −1 Hz −1 ) are listed in Table 1 . Below, we first assume that the galaxies of the maser and the control samples are, with respect to all their properties except maser and radio continuum luminosities, identical. After comparing continuum luminosities of masing and non-masing targets in this way, we will take a deeper look into the properties of the two galaxy samples and will evaluate in how far potential differences will modify our previously obtained conclusions.
The mean radio continuum luminosities for maser Seyfert 2s that are detected are log L11cm = 29.49 ± 0.02, log L6.0cm = 29.18 ± 0.01, log L3.6cm = 29.02 ± 0.02, log L2.0cm = 29.35 ± 0.04 and log L1.3cm = 30.09 ± 0.03, and those of the non-masing Seyfert 2s are log L11cm = 28.71 ± 0.02, log L6.0cm = 28.35 ± 0.02, log L3.6cm = 28.35 ± 0.03 and log L2.0cm = 28.41 ± 0.03, respectively (throughout the paper, given errors are the standard deviations of the mean). By comparison, the H2O maser sources tend to possess larger mean radio continuum luminosity, with a luminosity ratio of about 6.0 ± 1.4, 6.8 ± 1.6, 4.7 ± 1.1 and 8.7 ± 2.0 at 11 cm, 6.0 cm, 3.6 cm and 2.0 cm, respectively. Furthermore, Welch's t-Tests were used here to check the difference of luminosity means between the entire maser and non-masing Seyfert2 samples at each band. The Welch's t-Test results (see details in Table 1 , row 4) show that the difference of the luminosity means is significant at 11 cm, 6.0 cm and 3.6 cm, with a chance probability less than 0.05 (at 2.0 cm, the non-masing sample of four sources is too small to provide a reliable statistical result). The luminosity distributions of the four bands (11 cm, 6.0 cm, 3.6 cm and 2.0 cm) are plotted in Fig.2 ity, with an intersecting region present to some extent. Since upper flux density limits could be derived for undetected sources, survival analysis was performed here to investigate the difference in luminosity distributions. The logrank test results (listed in Table 1 ) for the entire maser and nonmasing sources show that the differences of the radio continuum luminosity distributions at 11 cm, 6.0 cm and 3.6 cm are significant with a chance probability less than 0.05 in each case, while no reliable statistical result could be obtained from the 2.0 cm data due to a too small sample. The significant difference can also be visualized by Fig.3 , which plots 6 cm vs. 11 cm (left panel) and 6 cm vs. 3.6 cm (right panel) luminosities for both maser(red circles) and non-masing (blue diamonds) Seyfert 2 sources, respectively. It demonstrates that most maser Seyfert 2 sources are located in the upper right region, at a higher luminosity, while the non-masing Seyfert 2 sources are located in the lower left, though there are a few overlaps. Together, the H2O maser sources generally have higher radio luminosities than those of non-masing galaxies, almost an order of magnitude larger, meaning that H2O megamasers are more likely to be found toward Seyfert 2 galaxies which possess larger radio luminosities. Dotted lines in Fig.3 enclose those sources with radio luminosities Lν ≥ 10 29 erg·s −1 Hz −1 simultaneously at the two bands (6.0 cm and 11 cm for the left panel; 6.0 cm and 3.6 cm for the right panel, respectively). All but one of them are megamaser sources in the limited region. Nevertheless, we have to mention that the criterion Lν ≥ 10 29 erg·s −1 Hz −1 is arbitrary, and the overlapping sections of the central regions of Fig.3 suggest that there is no clearly defined boundary on radio continuum luminosities for distinguishing megamaser and non-masing Seyfert 2 galaxies. However, choosing specifically Lν ≥ 10 29 erg·s
sources would drastically improve chances for detection. Since the brightness of an object that is observed will decrease with its distance, sources at distances where the brightness falls below the observational threshold will be unobservable. The farther the celestial objects we observe, the higher the observational threshold, which results in a severe bias in statistical evaluations (Wall & Jenkins 2012 Table. 1), while there are no changes for the non-masing sample. The differences between both samples in radio continuum luminosity become smaller but are still obvious, with luminosity ratios of 4.3 ± 1.0, 5.0 ± 1.2, 3.7 ± 0.9 and 7.2 ± 1.7 for L11cm, L6.0cm, L3.6cm and L2.0cm, respectively.
The distributions of log L11cm, log L6.0cm, log L3.6cm and log L2.0cm for the maser subsample (grey filled histograms) and non-masing sample (open histograms with diagonal lines) are plotted in Fig.4 . The logrank test results show that the difference of the radio continuum luminosity distribution at 11 cm, 6.0 cm and 3.6 cm is still significant with a chance probability less than 0.05. Within a similar distance range (D< 70Mpc), the H2O maser sources still have larger radio luminosity means than the non-masing ones, which is further supported by t-Test results. And considering the distance bias of order ∼ 1.88, the luminosity ratios become a factor of 2 to 3.
Over all, maser host Seyfert 2 galaxies have relatively higher radio continuum luminosities than those of nonmasing Seyfert 2s which agrees with the proposition that the radio luminosity is a suitable indicator to guide future AGN maser searches (Zhang et al. 2012 ).
Spectral properties
Assuming a power-law dependence, which is given by S ∝ λ α , the spectral index between two wavelengths λ1 and λ2 for a source can be calculated by:
The spectral indices were calculated for both our maser and non-masing Seyfert 2 sources, of which flux densities of two adjacent bands were measured, and are listed in Table 4 (see columns 10 to 13), and in Table 5 (see columns 8 to 10), respectively. Mean values are listed in Table 1 . Here, we just made statistical comparisons on α 11 6 and α 6 3.6 for our samples, since the number of sources for α 3.6 2 and α 2 1.3 are too small (e.g., only four maser sources with effective α 3.6 2 ). For our maser Seyfert 2 sample, the mean values of α 11 6 and α 6 3.6 are 1.02 ± 0.14 and 0.96 ± 0.11, respectively. And for our non-masing Seyfert 2 sample, the mean values of α 11 6 and α 6 3.6 are 1.01 ± 0.16 and 1.01 ± 0.17, respectively. Comparisons show no significant differences in the mean values of both spectral indices between the maser and non-masing Seyfert 2 samples, which is further supported by t-Test results (listed in Table 1 ). Fig.5 shows the histograms of α 11 6 and α 6 3.6 for both megamaser and non-masing samples. Within the histograms, similar distributions could be found between megamaser and non-masing sources for both spectral indices, which peaks around the 0.5-1.0 bin. This is further supported by our KS-Test results (see details in Table 2 ), i.e., no significant difference on α 11 6 and α 6 3.6 between megamaser and non-masing Seyfert 2 galaxies. This is consistent with our previous study on α 6 20 for both megamaser and non-masing samples (Zhang et al. 2012 ). There are slight changes in mean values of α 11 6 and α 6 3.6 after accounting for the distances, and comparisons only including sources at D < 70 Mpc give a very similar picture.
We have plotted the mean spectral energy distribution (SED) for our maser and non-masing Seyfert 2 samples in . The mean spectral energy distribution for the maser Seyfert 2 sample (red circles) and the non-masing Seyfert 2 sample (blue diamonds). The numbers of sources that are used to derive mean flux densities (log S) were added to each point in the diagram. Trend lines for mean flux densities at low frequencies (i.e. 11 cm, 6.0 cm and 3.6 cm) are presented for both samples (red line: maser Seyfert 2 sample; blue: non-masing Seyfert 2 sample).
for both samples look similar. The same downtrend is apparent at low frequency bands (i.e. 11 cm, 6.0 cm and 3.6 cm) for both Seyfert 2 samples. With slopes of -0.99 ± 0.03 and -1.15 ± 0.17 for the maser and the non-masing Seyfert 2 sample, respectively, the trend lines at the low frequency bands show that the mean flux density of Seyfert 2 galaxies decreases with frequency, which is consistent with the results of our previous work (Zhang et al. 2012 ). However, for both samples at high frequency (i.e., 2.0 cm and 1.3 cm), the mean flux density increases for both samples. The very low detection rate due to high noise levels in high frequency bands could account for the reversal in the mean SEDs. Observations at high frequency bands were subjected to a harsh selection effect, so that only a few bright sources could be detected with S/N larger than 3, e.g., for non-masing sources, only four sources were detected at 2 cm and there was no detection at 1.3 cm. This leads to the rather large mean flux density and ascendant trend in high frequency bands. More sensitive observations in the higher frequency bands are needed, especially for the K-band (λ ∼ 1.3 cm). Another striking feature in Fig.6 is that the mean flux density of the maser Seyfert 2 sample is constantly larger than those of the non-masing ones at each band, roughly by a factor of 2. This is related to the difference in average luminosity, discussed in Sect.4.1.
Radio continuum power versus H2O megamaser power
Since AGNs are considered to be the ultimate energy source for the H2O megamaser emissions (Lo 2005) , we may then expect to find some correlations between the power of the radio continuum and the H2O megamaser emissions. For our megamaser Seyfert 2 sample, the apparent luminosity of H2O megamaser emission is plotted against log L11cm(upper left panel), log L6. left panel) and log L2.0cm(lower right panel) in Fig.7 . Assuming a linewidth of 20 km s −1 , 5σ upper limits of H2O maser luminosity are derived from the individual rms values (taken from the MCP website, as mentioned in Sect.1) of H2O maser data for the non-masing Seyfert 2s (e.g., Bennert et al. 2009 ). For comparison, these upper limits (details in Table 5 ) are also plotted in Fig.7 . Owing to the low number of detections, the luminosity of the radio continuum in the 1.3 cm band is not part of the following discussion.
From Fig.7 , it is apparent that H2O undetected sources tend to locate in the lower left region and maser sources in the upper right region, which is consistent with our previous results. For the megamaser sample alone, there is no significant correlation between luminosities of the H2O megamaser emission and the radio continuum, which is supported by Spearman's rank tests. The results listed in Table 2 indicate that there could be a positive but statistically weak correlation at each band. This is consistent with previous results of Zhang et al. (2012) . Adopting the scenario that the H2O maser emission is mainly produced by amplification of the nuclear radio continuum emission, the lack of a correlation should be mainly caused by large uncertainties on both luminosities.
Uncertainties in H2O maser luminosity possibly may arise from directional maser emission and different AGN related maser types (Zhang et al. 2012) . For uncertainties in nuclear radio luminosity, two possible causes should be considered. First, uncertainties may be introduced assuming the measured radio continuum luminosity as isotropic indicator of the intrinsic AGN power, since the observed radio power possibly depends on the AGN torus structure (Zhang et al. 2012) . Another effect, which may be relevant here, is that the observed nuclear radio power could be contaminated by the large scale emission of the host galaxy (Diamond-Stanic et al. 2009 ). The beam size of the Effelsberg 100 m radio telescope at our observed bands is at least 40", which corresponds to a linear size of ∼2 kpc for a source at distance 10 Mpc. This is much larger than that of the maser spots observed on sub-pc scales (e.g., Miyoshi et al. 1995; Reid et al. 2009 ) and that of potentially associated nuclear continuum sources. Systematic interferometric observations with high resolution are required to resolve the scenario between nuclear continuum and maser spot distribution.
Constraints on parameters of H2O megamaser AGNs?
Based on the fact that megamaser Seyfert 2s tend to have larger radio continuum luminosities (with robust limits of Lν ≥ 10 29 erg·s −1 Hz −1 , see Sect. 4.1), we try to investigate possible constraints on AGN parameters of H2O megamaser hosts. For both our Seyfert 2 samples, we compiled mean stellar velocity dispersions of 20 out of 35 megamaser sources and 24 out of 25 non-maser ones from HyperLeda (http://leda.univ-lyon1.fr/). For an additional seven megamaser sources, their stellar velocity dispersions are taken from the literature (see details in Table 6 ). The corresponding BH masses for each source are calculated with the M -σ relation log(
where α = 8.08 and β = 4.47 (Gültekin et al. 2009 ). Here we have to mention, the MBH-Sigma relation defined by elliptical galaxies with high mass, may not provide good BH mass estimations for low-mass maser galaxy systems, which is proposed from precise BH mass measurements from disk megamaser sources . For those common seven disk megamaser sources, our results from the M-Sigma relation are basically consistent with their results from the dynamics of disk megamasers, with the largest differences less than 0.8 dex(see details in Table 6 ). Their measured BH mass results are used in our following analysis. Number distributions of derived BH masses for maser and non-masing samples are plotted in Fig.8 . The distributions of BH masses for both (also the disk maser subsample) samples mainly range from 10 6.5 M⊙ to 10 8.5 M⊙ with a similar mean value of ∼ 10 7.35 M⊙. A logrank test gives a p-value of 0.54 suggesting that there is no significant difference on MBH distributions for our maser Seyfert 2s and the non-masing Seyfert 2s, though non-masing Seyfert 2s tend to have larger peak values.
Taken the radio continuum luminosity as an isotropic luminosity indicator of AGN power (e.g. dimensionless accretion rate (i.e., Eddington ratio) can be estimated:ṁ
where Lν is the radio continuum luminosity and Eddington luminosities L Edd are calculated from
Adopting the standard accretion model, where within three times the Schwarzschild radius 3rg = 3 × 2GM c 2 , matter falls into the central black-hole and presumably half of the gravitational energy transforms into radiation, the mass accretion rate can be estimated by Ishihara et al. (2001) :
Lν 1.0 × 10 41 erg s −1 M⊙ yr −1 .
(6) Estimated values of the dimensionlessṁν (Eq. 4) and mass accretion ratesṀν (Eq. 6) are listed in Table 6 and 7, respectively. Fig.9 (upper panels) presents the distributions of accretion rates for both maser and non-masing samples. It shows that the maser Seyfert 2s tend to have higher accretion rates than the non-masing ones. The mean accretion rates of maser Seyfert 2s are nearly one order of magnitude larger than those of non-masing Seyfert 2s (Table 3) . No 
Figure 9. Upper panels: Number distributions of logarithmic accretion rates, specifically referring to logṁ 6 (left), defined by Eq.(4), and logṀ 6 (right), defined by Eq.(6). The indices indicate that the data are derived from radio continuum luminosities at 6.0 cm. Dark histograms: disk maser sources. Grey histograms: maser sources of other kinds. Open histrograms with diagonal lines: non-masing galaxies. Lower panels: H 2 O megamaser luminosities vs. logṁ 6 (left) and logṀ 6 (right). Circles and triangles indicate possible disk maser sources and maser sources of other kinds, respectively. Blue diamonds are non-maser sources. Dashed lines: logṁ 6 = -7.5 and logṀ 6 = -7.5.
significant difference can be found between disk-masers and other types of AGN masers. In the lower panels of Fig.9 , maser luminosities are plotted against both accretion rates that are derived from radio continuum luminosities at 6.0 cm (in logarithmic scale, logṁ6 and logṀ6). The difference in accretion rate between maser and non-masing samples is obvious, i.e., maser Seyfert 2s tend to possess larger accretion rates. For most of maser Seyfert 2s, the dimensionless (Eq. 4) and mass accretion (Eq. 6) rate are larger than 10 −7.5 and 10 −7.5 M⊙yr −1 , respectively (dotted lines in the lower panels of Fig.9 ). These agree with the limited criteria of Lν ≥ 10 29 erg·s −1 Hz −1 we proposed in Sect. 4.1, with a mean BH mass of 10 8 M⊙.
SUMMARY
In this paper, multi-band radio continuum observations from the Effelsberg 100 m telescope are presented targeting H2O megamaser host Seyfert 2s and a control Seyfert 2 sample without maser detection. Radio properties of these two samples were compared to obtain a better understanding of intrinsic radio properties of H2O maser host galaxies, the formation of such megamasers, and to provide a better guidance for future megamaser surveys. Megamaser Seyfert 2 galaxies tend to possess larger radio luminosity than Seyfert 2s without maser detection. The mean radio continuum luminosities for maser Seyfert 2s that are detected are log L11cm = 29.49 ± 0.02, log L6.0cm = 29.18 ± 0.01, log L3.6cm = 29.02 ± 0.02, log L2.0cm = 29.35 ± 0.04 and log L1.3cm = 30.09 ± 0.03, and those of nonmasing Seyfert 2s are log L11cm = 28.71 ± 0.02, log L6.0cm = 28.35 ± 0.02, log L3.6cm = 28.35 ± 0.03 and log L2.0cm = 28.41 ± 0.03, respectively. Considering a distance bias of order ∼ 1.88, the luminosity difference remains significant, with luminosity ratios of order 2-3.
For both samples, spectral indices are derived between two adjacent bands. The mean values of α 6cm 11cm and α 3.6cm 6cm are 1.02 ± 0.14, 0.96 ± 0.11 for the maser Seyfert 2 sample and 1.01 ± 0.16, 1.01 ± 0.17 for the non-masing Seyfert 2 samples, respectively. Comparisons on distributions of spectral indices show no significant differences. Due to large uncertainties in the H2O isotropic luminosity and radio luminosity of maser host Seyfert 2s, the statistical correlation is not obvious between them.
Overall, our results confirm the trend that H2O maser host Seyfert 2 galaxies have larger radio luminosity than non-masing Seyfert 2s. Taking the radio luminosity as an isotropic tracer of AGN power, thus megamaser Seyfert 2s have stronger AGN power than non-masing Seyfert 2s. The black hole mass, the dimensionless and mass accretion rate were estimated for our maser Seyfert 2s and non-masing Seyfert 2s. It shows that the accretion rates of maser Seyfert 2s are nearly one order larger than non-masing Seyfert 2s. This may provide possible connection between H2O megamaser formation and AGN activity, as well suitable constraints on future megamaser surveys. Note: Column (1): Source name. Column (2): The same as Col.(2) in Table. 6. For source NGC 5899, the average stellar velocity dispersion is not available. Column (3): Blackhole mass, in the units of M ⊙ , derived from the empirical M-σ relation. Column (4): The same as Col. (5) in Table. 5. Columns (5) to (9): The same as Cols. (5) to (9) in Table. 6.
